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WHAT

* Establish public, consistent reporting of important biometrics (391)
* Macroinvertebrates (100)
* Periphtyon (60)
* Aquatic Vertebrates (231)

e Explicitly document & report the calculation methods.

WHY

* Enable better diagnosis of B-IBl impairment or other problems.
* Enable better design/monitoring of BMPs or others treatments.
* Alleviate perception of “secret” methods

e Cut laboratory costs to end users




You have a low B-IBl score. What now?

e Evaluate why it is low, through Causal Analysis (e.g. CADDIS).
* Design fixes for estimated causes.

* Monitor fixes and see if hypotheses are correct.

* If problem persists, re-evaluate to hypothesize new solutions.
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Causal Analysis

e Guidance for Stressor Identification
of Biologically Impaired Aquatic
Resources in Washington State
https://fortress.wa.gov/ecy/publica
tions/summarypages/1003036.html

* Causal Analysis/Diagnosis Decision
Information System (CADDIS)
https://www.epa.gov/caddis

This NTA makes additional evidence (biometrics)
freely-accessible, consistent, openly-documented
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https://fortress.wa.gov/ecy/publications/summarypages/1003036.html
https://www.epa.gov/caddis

A recent Causal Analysis: Soos Creek

Diagnostics from individual
metrics go beyond B-1BI 10




Available diagnostic metrics from a bug sample

Fine Sediment Sensitivity Index sedimentation

The Fine Sediment Sensitivity Index is a diagnostic metric used to identify samples with a high degres of taxa sensitive to fine sendiment. This
index is on a scale from O on up, with higher values indicating the presences of more sensitive taxa, and more healthy conditions.

Relyea, C. D.. G.W. Minshall, and R. J. Danehy. 2012. Oevelopment and Validalion of an Aquatic Fine Sediment Biolic Inasx.
Environ Manage 49:242-252

Hilsenhoff Biotic Tolerance Index organic pollution

The Hilsenhoff Biotic Tolerance Index is a diagnostic metric used to identify samples with a high degree of pollution tolerant organisms. This

index is on a scale from 0 to 10 with higher values indicating more tolerant organism, and more polluted conditions.
The formula is Z (ni * ti :I I N, where

These are useful but few.
N;j is the number of individuals of the "I"th taxon,
ti is the tolerance index value of that taxon,

N is the total number of individuals in the sample assigned a Hilzenhoff Biotic Tolerance value; some taxa are not included.

Taxonomy labs can provide others, BUT
Each lab has a different list
Metals Tolerance Index metals

Each lab has proprietary calculations (S)
Same name, different calculations

The Metals Tolerance Index is a diagnostic metric used to identify samples with a high degree of organisms tolerant of metals. This index is on a
scale from 0 to 10 with higher values indicating more tolerant organism, and more polluted conditions.

The formula is z {R.Ai * ti :I where

ti is the tolerance index value of that taxon.

McGuire, D. L. 2009, Ciarke Fork River Biomonitoring Macroinveriebrate Community Assessments in 2008,
McGuire Consulting Prepared for CH2MHill and submitted to US Environmental Protection Agency Region 8, Boise. Idaho. Tem peratu re/ other tolerances
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When B-IBI improvements are slow or subtle...
* Other assemblages may respond at different scales of time/space
* Other assemblages may respond to other stressors.

An EPA example Fish Macroinvertebrates Algae
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Karr and Chu 1997 (EPA/235/R97/001), page 50: Incorporatingseveral multimetric indexes (fish IBI, benthic IBI, algal IBI)
into a biological monitoring program is a good wayeflect the condition of assemblages that respond to human
disturbances at differerd ¢ a | e sesult i¥ dasgnthesis of biological signals revealing the effects of human activities at
different levels, in different places, on different scadeslin response to a range of human activities.



Other assemblages sampled around Puget Sound

* Periphyton — National, State, SAI\Z’,»County surveys,
* Aquatic Vertebrates — National, State, County surveys
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+ Mostly from USGS (Data series

Q1l: Biological Status 329). Important storm water-
related results have already

been presented.

Stormwater Action Mo

* Biological condition was generally worse in small streams within UGAs
compared to streams outside UGAs

Benthic Index of Biotic Integrity Trophic Diatom Index

* We are proposing the metrics
in use by EPA (NRSA)
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Benefits of implementing this NTA:

* Provide an extensive list of biological metrics that can
facilitate causal analysis & monitoring of BMP implementations.

* Standard set of metric calculations regardless of laboratory used.
* Metrics for multiple aquatic assemblages.

* Metrics can be used to monitor biological trends during climate
change.



Questions?

Glenn Merritt

Washington State Department of Ecology
Environmental Assessment Program
(360) 407-6777
glenn.merritt@ecy.wa.gov



